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CHOLINESTERASES IN HUMAN SKIN*
OLEV R. AAVIK, M.D.
This study concerns the distribution of cholinesterases in human skin. Previous
work on this subject was published last year by Hurley, Shelley and Koelle (1)
These authors used a method originated by Koelle (2, 3). In Koelle's method,
acetyithiocholine and butyryithiocholine are used as substrates. It is assumed
that acetyithiocholine is split by specific acetyicholinesterase as well as by non-
specific cholinesterase; butyryithiocholine on the other hand is not split by
specific acetyicholinesterase but is attacked only by non-specific cholinesterase.
In Koelle's procedure any free thiocholine liberated in the section by enzymatic
action from the thiocholine ester is precipitated locally as dupric thiocholine.
On addition of ammonium sulfide the copper of cupric thiocholine transforms into
brown insoluble cupric sulfide. This brown precipitate serves to mark the sites
of cholinesterase activity. With this method Hurley, et al. (1) found specific
cholinesterase activity around human eccrine glands.
In my work, Gomori's (4) modification of Koelle's method was used.
METHOD
About 20 mgm. of either acetyithiocholine or of butyryithiocholine iodides were
dissolved in a few drops of water and then 10 ml. of the stock solution shown in
Table I were added.
TABLE I
Composition of stock solution
(pH 6)
________________
Copper sulfate (CuSO45H2O) 0.3 g.
Glycine 0.375 g.
Magnesium chloride (MgCI2.61120) 1.0 g.
Maleate buffer 1.75 g.
Hot saturated (about 40 per cent) solution of Na2SO4 170 ml.
Skin biopsy specimens obtained from various body areas were frozen and
cut without any previous fixation.
The sections were incubated for sixty minutes in either of the solutions de-
scribed. They were then immersed into dilute yellow ammonium sulfide solution.
Sections were counterstained, dehydrated and mounted.
As controls, in each experiment some sections were incubated in the stock
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Fin. 1. Specific chohnesterase around lumina of eccrine glands and in nerve fibers
FIG. 2. Specific cholinesterase around apocrine glands
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FIG. 3. Pilomotor muscles with specific cholinesterase distributed iii fibril-like structure
FIG. 4. Close view of pilomotor muscle with specific cholinesterase activity. Sebaceous
glands in center and lower right of picture.
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solution without the substrate. In no instance were false positive reactions en-
countered.
RESULTS
The results are visualized in Figures 1 to 4.
Figure 1 shows the presence of specific cholincsterase around the lumina of
eccrine glands and in nerve fibers.
Figure 2 shows positive specific-esterase reaction around apocrine glands. The
intensity of the reaction here is considerably less than about eccrine glands. The
moderately positive reaction around apocrine glands was found, however, quite
frequently, and, therefore, I believe that such reaction is not random or oc-
casional.
Figures 3 and 4 show pilomotor muscles with cholinesterase distributed in
fibril-like dark structures. Such pictures were obtained with acetylthiocholine as
substrate. A more diffuse but less intense reaction was obtained with butyrylthio-
choline as substrate. The latter substrate failed to elicit a positive reaction around
eccrine and apocrine glands.
CONCLUSIONS
I believe that there are two points brought out by this work, in addition to the
findings of Hurley, Shelley and Koelle:
1. There usually is cholinesterase activity around apocrine sweat glands, al-
though admittedly much less than around the eccrine glands.
2. There is considerable cholinesterase activity in the pilomotor muscle.
Whether this activity is specific acetylcholinesterase or non-specific cholines-
terase, remains open. However, the fibril-like structures in the acetylthiocholine
treated sections as contrasted to the diffuse brown stain in the butyrylthio-
choline treated sections might indicate the presence of two kinds of cholines-
terases in pilomotor muscle.
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